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(57) ABSTRACT

An aspect of the present invention provides a brush in which
positional accuracy of elastic contact pieces is enhanced
while production cost is reduced by simplifying production,
whereby the brush includes a support that is connected to a
base and a conductive portion that is integral with the support,
such that the conductive portion includes plural elastic con-
tact pieces extending in parallel from a side edge of the
support.
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1
BRUSH HAVING A PLURALITY OF ELASTIC
CONTACT PIECES ARRANGED IN
PARALLEL

CROSS REFERENCE TO RELATED
APPLICATION

This application claims benefit of priority to Japanese
Patent Application No. 2012-170554, filed on Jul. 31, 2012 of
which the full contents are herein incorporated by reference.

BACKGROUND OF THE INVENTION

The present invention relates to a brush. In particular, the
present relates to a brush wherein plural elastic contact pieces
are provided in parallel and are in contact with a conductive
pattern placed in, for example, a rotating body in order to
transmit an electric signal or an electric power between the
rotating conductive pattern and the elastic contact pieces.

In accordance with a conventional configuration, a brush,
as disclosed in Japanese Patent Publication No. 7-120563,
consists of plural elastic contact pieces which are positioned
and welded in parallel one by one to an edge portion of a
support. Such a conventional configuration leads to a problem
that it takes a lot of trouble with production of the brush,
increases production cost, and a variation in positional accu-
racy of the elastic contact pieces is highly generated.

SUMMARY OF THE INVENTION

Accordingly, the invention provides a brush which over-
comes the above-mentioned problems and limitations of con-
ventional art. Further, the invention provides a brush in which
the positional accuracy of the elastic contact pieces is
enhanced as well as the production cost is reduced by simpli-
fying the production.

In accordance with one aspect of the present invention,
there is provided a brush comprising: a support connected to
abase; and a conductive portion configured to be integral with
the support and having a plurality of elastic contact pieces.
Further, the conductive portion extends in parallel from a side
edge of the support.

According to the present invention, the simplification of
the configuration of the brush enables the reduction of the
production cost and the enhancement of a degree of design
freedom. The support and the conductive portion are inte-
grally formed, so that a high strength and a low profile can be
implemented compared with the brush in which different
components are joined to each other.

According to another embodiment of the present invention,
a sliding portion may be provided at a leading end of the
elastic contact pieces, wherein the sliding portion is electri-
cally connected to an external conductor.

Preferably, each ratio of a width to a thickness of the elastic
contact pieces may be from 1:4 to 1:1.5.

According to still another embodiment of the present
invention, the plurality of elastic contact pieces comprising
the elastic contact piece having a width different from another
elastic contact piece.

According to yet another embodiment of the present inven-
tion the plurality of an elastic contact pieces comprises the
elastic contact piece having a thickness different from another
elastic contact piece.

According to one of the preferred embodiments of the
present invention, a length of each of the plurality of the
elastic contact pieces gradually increases from one side edge
of the support to the other side of the support.
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According to another embodiment of the present invention,
in the conductive portion of the brush, a line is drawn along a
leading end of the conductive portion and the line is inclined
with respect to the side edge of the support.

Preferably, in the conductive portion, the elastic contact
pieces located on both side edges of the conductive portion
may be widened.

According to still another embodiment of the present
invention, the conductive portion may be curved along a
thickness direction.

According to still another embodiment of the present
invention, the conductive portion may be curved along a
width direction.

According to yet another embodiment of the present inven-
tion the sliding portion may include a reverse U-shape bulge.

According to one of the preferred embodiment of the
present invention, the sliding portion may include a reverse
U-shape bulge and a protrusion that extends outward from the
bulge on a straight line identical to the elastic contact piece.

According to another embodiment of the present invention,
the sliding portion may include a bulge that protrudes down-
ward from a lower surface of the elastic contact piece and a
curved surface that is continuous with an upper surface of the
elastic contact piece which may be provided in a corner
portion on an upper side of the bulge.

Preferably, the support may be a parallelogram.

Preferably, the support may be made up of porous material.

According to yet another embodiment of the present inven-
tion, the brush may be produced by electroforming.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will become more readily appreciated and
understood from the following detailed description of pre-
ferred embodiments of the invention when taken in conjunc-
tion with the accompanying drawings, in which:

FIG. 1A is a perspective view of a state in which a brush
according to a first embodiment of the present invention is
fixed to a base;

FIG. 1B is a partially enlarged perspective view of a B
portion as shown in FIG. 1A;

FIG. 2 isa plan view ofthe brush of the first embodiment of
the present invention;

FIG. 3 is a plan view of a modification of the brush as
shown in FIG. 2;

FIG. 4A is a side view of the base and the brush in FIG. 1
before actuation;

FIG. 4B is a side view of an operating state of FIG. 4A;

FIG. 5A is a graph illustrating a result of an example in
which a ratio of a contact force applied to each elastic contact
piece to a contact force with a printed board, which is applied
to a whole conductive portion;

FIG. 5B is a graph illustrating a result of a comparative
example in which a ratio of a contact force applied to each
elastic contact piece to a contact force with the printed board,
which is applied to the whole conductive portion wherein the
elastic contact pieces having the same length;

FIG. 6A is a perspective view of a brush according to a
second embodiment of the present invention;

FIG. 6B is a partially enlarged perspective view of a B
portion as shown in FIG. 6A;

FIG. 7 isaplan view ofthe brush as shown in FIGS. 6 A and
6B;

FIG. 8A is aperspective view of a brush according to a third
embodiment of the present invention;

FIG. 8B is a partially enlarged perspective view of a B
portion as shown in FIG. 8A;
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FIG.9is aplan view of the brush as shown in FIGS. 8 A and
8B;

FIG. 10 is a plan view of a brush according to a fourth
embodiment of the present invention;

FIG. 11A is a plan view of a brush according to a fifth
embodiment of the present invention;

FIG. 11B is a side view of the brush as shown in FIG. 11A;

FIG. 12A is a perspective view of a brush according to a
sixth embodiment of the present invention;

FIG. 12B is a side view of the brush as shown in FIG. 12A,;

FIG. 13 is a plan view of a brush according to a seventh
embodiment of the present invention; and

FIG. 14 is a plan view of a brush according to an eighth
embodiment of the present invention.

DETAILED DESCRIPTION

The present invention is described hereinafter by various
embodiments with reference to the accompanying drawings,
wherein reference numerals used in the accompanying draw-
ings correspond to the like elements throughout the descrip-
tion. Further, while discussing various embodiments, cross
reference will made between the figures. In order to achieve
full description and explanation, specific details have been
mentioned to provide thorough and comprehensive under-
standing of various embodiments of the present invention.
However, said embodiments may be utilized without such
specific details and in various other ways broadly covered
herein.

FIG. 1A illustrates a brush 21 according to a first embodi-
ment of the present invention. The brush 21 includes a paral-
lelogram support 22 and a conductive portion 24. The con-
ductive portion 24 is constructed by plurality of elastic
contact pieces 23 which are arranged in parallel on an edge
portion of one side of the support 22. Such a simplified
configuration of the brush 21 enables reduction of production
cost and enhancement of'a degree of design freedom. Because
the support 22 is parallelogram, usage of material for com-
posing the support 22 is reduced while a welding region is
ensured. Further, the support and the conductive portion are
integrally formed, so that a high strength and a low profile can
be implemented compared with the brush in which different
components are joined to each other. Also, the usage of a
material for composing the support is reduced while a con-
necting region is ensured.

A rear surface of the support 22 is welded to one end
portion of a substantial plane L-shape base 11. The base 11
includes a plate-like fixed portion 13 including a circular
fixing through-hole 12 and a plate-like welded portion 14
extending obliquely upward from an edge of'the fixed portion
13.

The elastic contact pieces 23 and the support 22 are inte-
grally formed by electroforming. Therefore, the brush 21 in
which positional accuracy of the elastic contact pieces 23 is
enhanced while the production cost is reduced by simplifying
the production is obtained. The plurality of elastic contact
pieces 23 extend from one of the end portions of the support
22 in parallel with opposed two sides 26 of the support 22. In
FIG. 2, length of each of plurality of the elastic contact pieces
23 gradually increases while place from the side edge of the
support 22 to the other side of the support 22. On the other
hand, a line .1 drawn along leading ends of the conductive
portion 24 is perpendicular to the sides 26. As illustrated in
FIG. 1B, the elastic contact piece 23 has a rectangular section,
and preferably an aspect ratio of a width W to a thickness H
thereoffrom 1:4 to 1:1.5. When the aspect ratio is greater than
1:4, the elastic contact pieces 23 are weakened against a force
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from a horizontal direction generating torsion, and a neces-
sary pressing force is not obtained. When the aspect ratio is
smaller than 1:1.5, an interval between the elastic contact
pieces 23 adjacent to each other is increased. The thickness is
decreased with decreasing interval, and the necessary press-
ing force is not obtained. More specifically, for example, in
the case where the thickness H of the elastic contact pieces 23
is set to a range of 80 pm to 150 pm in order to satisty the
aspect ratio of 1:1.5, the width W is set to 100 um or less. The
elastic contact piece 23 is not limited to the rectangular sec-
tion, but that the elastic contact piece 23 may have a semicir-
cular section, for example. The width W and the thickness H
are not limited to the mentioned specific numerical values, but
of course, the width W and the thickness H may be arbitrarily
set. Therefore, a contact pressure necessary to ensure the
conduction can be obtained between sliding portions 31 and a
printed board 16, while rigidity of the elastic contact pieces
23 are ensured. Each width W of the elastic contact pieces 23
may vary. Specifically, for example, the one elastic contact
piece 23 may have a trapezoidal shape in planar view. It may
be configured that among the elastic contact pieces 23 adja-
cent to each other, one of the elastic contact pieces 23 may
have the width W less than that of the other elastic contact
piece 23. Similarly, each thickness H of the elastic contact
pieces 23 may vary.

Therefore, even if torsion is generated about an axis in a
length direction of the brush, the contact force between each
elastic contact piece and the printed board can homoge-
neously be maintained. That is, a difference in the contact
forces applied to each elastic contact piece is eliminated by
homogenizing a spring force of the elastic contact piece on
one side and a spring force of the elastic contact piece on the
other side, so as to ensure contact reliability and durability.
Further, rigidity of the elastic contact pieces can be enhanced
to obtain the desired contact pressure between the sliding
portions and the printed board.

The sliding portion 31 that is in contact with, for example
a printed board 16 (see FIG. 4B) is formed in a leading end
portion of each elastic contact piece 23. Therefore, an inter-
support-point distance between the support 22 and the sliding
portions 31 is arbitrarily set by changing a length ofthe elastic
contact pieces 23, and the desired contact pressure can be
obtained between the sliding portions 31 and the printed
board 16. As illustrated in FIG. 1B, the sliding portion 31
includes a reverse U-shape bulge 32 and a protrusion 38 that
extends outward from the bulge 32 on a straight line identical
to the elastic contact piece 23. An upper portion of the bulge
32 protrudes upward from an upper surface of the elastic
contact piece 23, and a section of the bulge 32 is formed into
a semicircular shape. A reverse V-shape groove 35 is formed
upward in the lower portion of the bulge 32.

In the present embodiment, the support 22 is formed into
the parallelogram shape, but is not limited thereto. Alterna-
tively, for example, a trapezoidal support 22 may be used as
illustrated in FIG. 3.

Asillustrated in FIG. 4 A, the brush 21 is welded to the base
11 and inclined with respect to the fixed portion 13. As illus-
trated in FIG. 4B, when the printed board 16 comes into
contact with the sliding portions 31, the brush 21 is biased in
an arrow direction together with the welded portion 14 of the
base 11 and therefore the brush 21 falls. At this point, the
sliding portions 31 are always in contact with the printed
board 16 at a predetermined contact pressure by an elastic
force of the base 11.

Particularly, in the brush 21 of the present embodiment,
each length of the elastic contact pieces 23 is gradually
increased from the elastic contact piece 23 on one side toward
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the elastic contact piece 23 on the other side. For this reason,
when the printed board 16 presses and displaces the sliding
portions 31, the contact force between each elastic contact
piece 23 and the printed board 16 can homogeneously be
maintained even if a clockwise torsion moment acts on the
brush 21 about a lengthwise-direction axis. That is, a differ-
ence in the contact forces generated in each elastic contact
piece 23 is eliminated by homogenizing a spring force of the
elastic contact piece 23 on one side and a spring force of the
elastic contact piece 23 on the other side, so as to ensure
contact reliability and durability. FIG. 5A illustrates a result
of'an example in which a ratio of the contact force applied to
each elastic contact piece 23 to the contact force with the
printed board 16, which is applied to the whole conductive
portion 24. FIG. 5B illustrates a result of a comparative
example in which a ratio of the contact force applied to each
elastic contact piece to the contact force with the printed
board, which is applied to the whole conductive portion
including the elastic contact pieces having the same length.
Therefore, it is confirmed that the contact forces applied to
each elastic contact piece vary in the comparative example,
whereas in the conductive portion 24 of the present embodi-
ment, the contact force is homogeneously applied to each
elastic contact piece 23.

As illustrated in FIG. 6 A, a brush 41 according to a second
embodiment of the present invention includes a rectangular
support 42 (see FIG. 7) and a conductive portion 44 including
the plurality of elastic contact pieces 43.

A line L2 drawn along the leading ends of the plurality of
elastic contact pieces 43 is inclined with respect to a long side
46 of the support 42. As illustrated in FIG. 6B, a sliding
portion 47 is formed in the leading end portion of each elastic
contact piece 43. The sliding portion 47 includes only a
reverse U-shape bulge 48 each of which is continuous with
the elastic contact piece 43. The upper portion of the bulge 48
protrudes upward from the upper surface ofthe elastic contact
piece 43, and the section of the bulge 48 is formed into the
semicircular shape. A reverse V-shape groove 49 is formed
upward in the lower portion of the bulge 48.

As illustrated in FIG. 8A, a brush 52 according to a third
embodiment of the present invention includes a rectangular
support 53 (see FIG. 9) and a conductive portion 55 including
plurality of elastic contact pieces 54.

A line L3 drawn along the leading ends of the plurality of
elastic contact pieces 54 is parallel to a long side 57 of the
support 53. As illustrated in FIG. 8B, a sliding portion 59 is
formed in the leading end portion of each elastic contact piece
54. The sliding portion 59 includes a bulge 60 that protrudes
downward from the lower surface of the elastic contact piece
54. A curved surface 61 that is continuous with the upper
surface of the elastic contact piece 54 is formed in a corner
portion on the upper side of the bulge 60, and the printed
board 16 is in contact with the curved surface 61. A lower end
of the bulge 60 has a semicircular section.

In the embodiments, the width is homogeneously formed
in all the elastic contact pieces, but is not limited thereto. For
example, as in a brush 65 according to a fourth embodiment
illustrated in FIG. 10, widths of elastic contact pieces 67
located on both sides of a conductive portion 66 may be made
greater than those of other elastic contact pieces 68. There-
fore, even if an external force is applied from a lateral side of
the conductive portion 66, the high-strength, widened elastic
contact piece 67 counteracts the external force, so that dam-
age on the conductive portion 66 can be prevented. Since the
other configurations are identical to those of the third embodi-
ment, the identical component is designated by the identical
numeral, and the description thereof is omitted. Therefore,
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even if an external force is laterally applied to the conductive
portion, the high-strength, widened elastic contact pieces
counteract the external force, so that damage on the conduc-
tive portion can be prevented.

In the embodiments, the description is made on the case
where the elastic contact piece is linearly formed, but is not
limited thereto. For example, as illustrated in FIGS. 11A and
11B, in a brush 71 according to a fifth embodiment, a curved
portion 74 that is curved in a width direction on the same
surface as a conductive portion 73 is formed in a center of an
elastic contact piece 72. As another example, as illustrated in
FIG. 12A, a curved portion 78 that is curved downward in a
thickness direction is formed in the center of an elastic contact
piece 77 of a brush 76 according to a sixth embodiment (see
FIG. 12(B)). The inter-support-point distance between a side
edge on the side of the sliding portions 47 of the support 53
and the sliding portions 47 is lengthened by providing the
curved portions 74 and 48, and a fatigue breaking is hardly
occurred. Therefore, the durability of the brush 71 and 76 is
enhanced. Therefore, because the inter-support-point dis-
tance is lengthened, a fatigue breaking is hardly occurred, and
the durability of the conductive portion is enhanced.

As in a brush 81 according to a seventh embodiment illus-
trated in FIG. 13, a circular positioning through-hole 83 may
bemade ata corner ofa support 82. The brush 81 is positioned
using the positioning through-hole 83, which allows the high-
accurate brush 81 to be produced. Similarly, as in a brush 86
according to an eighth embodiment illustrated in FIG. 14,
many hexagonal through-holes 88 may be made in a support
87. Therefore, advantageously the brush 86 can be reduced in
weight while the usage of the material for composing the
support 87 is reduced.

The brush according to the first to eighth embodiments are
described above. However, for example, such as applying the
sliding portions 47 of the second embodiment to the brush 21
of the first embodiment, the support, the elastic contact
pieces, the conductive portion, and the sliding portions
described in each embodiment can be combined for different
purposes to form the brush.

Preferably, the support may be made up of porous material.
Therefore, advantageously the brush assembly can be
reduced in weight while the usage of the material for forming
the support is reduced.

There has thus been shown and described a connecting
terminal and a connector which fulfills all the objects and
advantages sought therefore. Many changes, modifications,
variations and other uses and applications of the subject
invention will, however, become apparent to those skilled in
the art after considering this specification and the accompa-
nying drawings which disclose the preferred embodiments
thereof. All such changes, modifications, variations and other
uses and applications which do not depart from the spirit and
scope of the invention are deemed to be covered by the inven-
tion, which is to be limited only by the claims which follow.

Although the invention has been described in detail for the
purpose of illustration based on what is currently considered
to be the most practical and preferred embodiments, it is to be
understood that such detail is solely for that purpose and that
the invention is not limited to the disclosed embodiments, but,
on the contrary, is intended to cover modifications and
equivalent arrangements that are within the spirit and scope of
the appended claims. For example, it is to be understood that
the present invention contemplates that, to the extent pos-
sible, one or more features of any embodiment can be com-
bined with one or more features of any other embodiment.
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What is claimed is:

1. An electrical brush comprising:

a support connected to a base;

a conductive portion configured to be integral with the

support and having a plurality of elastic contact pieces;

wherein the conductive portion extends in parallel from a

side edge of the support, and a length of each of the
plurality of elastic contact pieces gradually increases
from one side edge of the support to another side of the
support.

2. The electrical brush according to claim 1, wherein each
aspect ratio of a width to a thickness of the elastic contact
pieces is from 1:4 to 1:1.5.

3. The electrical brush according to claim 1, wherein the
plurality of elastic contact pieces comprises the elastic con-
tact piece having a width different from another elastic con-
tact piece.

4. The electrical brush according to claim 1, wherein the
plurality of elastic contact pieces comprises the elastic con-
tact piece having a thickness different from another elastic
contact piece.

5. The electrical brush according to claim 1, wherein in the
conductive portion of the electrical brush, a line is drawn
along a leading end of the conductive portion and the line is
inclined with respect to the side edge of the support.

6. The electrical brush according to claim 1, wherein a first
of'the elastic contact pieces is located at a first side edge of the
conductive portion and a second of the elastic contact pieces
is located at a second opposite edge of the conductive portion,
and wherein the first and second elastic contact pieces each
have a width greater than a width of the remaining elastic
contact pieces which are disposed between the first and sec-
ond elastic contact pieces.

7. The electrical brush according to claim 1, wherein the
conductive portion is curved along a thickness direction.

8. The electrical brush according to claim 1, wherein the
conductive portion is curved along a width direction.

9. The electrical brush according to claim 1, wherein the
support is a parallelogram.

10. The electrical brush according to claim 1, wherein the
support is made of porous material.

11. The electrical brush according to claim 1, wherein the
electrical brush is produced by electroforming.
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12. The electrical brush according to claim 1, further com-
prising a sliding portion provided at a leading end of the
elastic contact pieces, wherein the sliding portion is electri-
cally connected to an external conductor.

13. The electrical brush according to claim 12, wherein
each aspect ratio of a width to a thickness of the elastic contact
pieces is from 1:4 to 1:1.5.

14. The electrical brush according to claim 12, wherein the
sliding portion includes a reverse U-shape bulge.

15. The electrical brush according to claim 12, wherein the
sliding portion includes a reverse U-shape bulge and a pro-
trusion that extends outward from the bulge on a straight line
identical to the elastic contact piece.

16. The electrical brush according to claim 12, wherein the
sliding portion includes a bulge that protrudes downward
from a lower surface of the elastic contact piece and a curved
surface that is continuous with an upper surface of the elastic
contact piece is provided in a corner portion on an upper side
of'the bulge.

17. An electrical brush comprising:

a support connected to a base;

a conductive portion configured to be integral with the

support and having a plurality of elastic contact pieces;

wherein the conductive portion extends in parallel from a

side edge of the support; and

wherein in the conductive portion of the electrical brush, a

line is drawn along a leading end of the conductive
portion and the line is inclined with respect to the side
edge of the support.

18. An electrical brush comprising:

a support connected to a base;

a conductive portion configured to be integral with the

support and having a plurality of elastic contact pieces;

wherein the conductive portion extends in parallel from a

side edge of the support; and

wherein a first of the elastic contact pieces is located at a

first side edge of the conductive portion and a second of
the elastic contact pieces is located at a second opposite
edge of the conductive portion, and wherein the first and
second elastic contact pieces each have a width greater
than a width of the remaining elastic contact pieces
which are disposed between the first and second elastic
contact pieces.



